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P U B L I S H E D B Y E L S E V I E R I N C .LettersIs Off-Pump CABG
Really Inferior to
On-Pump Strategies for
Long-Term Survival?We read with interest the report by Kim et al. (1)
indicating that post-operative survival was lower in
patients who underwent off-pump coronary artery
bypass grafting (CABG) than on-pump CABG.
However, several crucial limitations to the study are
notable and cast doubt on their conclusion that off-
pump CABG results in poorer long-term survival.
One limitation is the considerable difference in the
number of distal anastomoses between the 2 groups.
The mean number of distal anastomoses was 3.0 for
off-pump CABG and 3.7 for on-pump CABG. It appears
that the investigators may have demonstrated the
weakness of incomplete revascularization rather than
that of off-pump CABG. Furthermore, this discrep-
ancy raises a potential problem when attempting to
compare long-term survival between the 2 groups. If
complete revascularization were achieved in both the
on-pump and off-pump groups, the difference in the
number of distal anastomoses would reﬂect differ-
ences in the pre-operative severity of the coronary
artery lesions. As a result, regardless of whether
propensity-matched analysis was conducted, there
would be a disparity in the characteristics of the
groups that would markedly affect the results.
The next limitation is the quality of the off-pump
CABG performed in the present study. Off-pump
CABG produces outcomes that are comparable or su-
perior to those of conventional CABG in Japan (2–4).
Off-pump CABG should only be selected when
revascularization is judged to be equivalent to that
achievable with on-pump CABG. Despite this caveat,
more than 60% of CABG procedures performed in
Japan since early 2000 have been off-pump, and no
declines in treatment outcomes have been observed.
This shows that Japanese surgeons have become
proﬁcient in off-pump CABG techniques in the past
dozen years. Conversely, as shown in the present
study, off-pump CABG has only recently become
widely used in South Korea; it was not until 2006 that
a majority of CABG procedures were performed off-pump. Thus, off-pump CABG has not yet been stan-
dardized, and the present study was conducted while
South Korean surgeons were still acquiring the
required techniques. Under these conditions, it is
premature to compare the relative merits of on-pump
and off-pump CABG in a South Korean cohort, and
the ﬁndings of the present study are ultimately
inconclusive. We look forward to further research
ﬁndings once off-pump CABG has become established
in South Korea.*Kan Kajimoto, MD, PhD
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Circ J 2008;72:1481–6.REPLY: Is Off-Pump CABG Really Inferior to
On-Pump Strategies for Long-Term Survival?The association of fewer bypass anastomoses and
possibly inferior completeness of revascularization
has been frequently reported with off-pump coronary
artery bypass grafting (OPCAB) when compared with
on-pump coronary artery bypass grafting (CABG) (1,2).
Consequently, despite the superior early results, re-
ports of the ensuing relatively inferior longer-term
outcomes with OPCAB (3–5) have raised concerns
about the current inclination toward OPCAB as the
strategy of choice for CABG. Our study (6) is consistent
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1182with these reports and adds supportive long-term
information.
Dr. Kajimoto and colleagues point out that the lower
number of bypasses in our OPCAB group is a limitation
and suggest the possibility of different outcomes with
more competent hands. However, they provide no
evidence of equal or greater numbers of bypasses with
OPCAB compared with on-pump CABG in the Japanese
registry. The early OPCAB outcomes in the Japanese
registry are excellent, but so are the OPCAB outcomes
of experienced surgeons throughout the world. Our
question was whether the early beneﬁts of OPCAB are
more sustainable over signiﬁcantly longer periods
than on-pump CABG, and our results cast doubts on
this possibility. Again, Dr. Kajimoto and colleagues
provide no evidence showing superior long-term
beneﬁts in terms of reduced mortality with OPCAB
over on-pumpCABG in the Japanese registry. If a lower
number of bypass grafts is a technical limitation of
OPCAB, perhaps surgeons should revise their strategy
accordingly to ensure superior bypass quality and
completeness of revascularization (3–5), especially in
light of recent studies, including ours that support this
viewpoint.
With regard to possible bias in coronary lesion
severity, the 2 groups in our study were matched by a
rigorous process of statistical veriﬁcation, including
propensity score matching and inverse probability
weighting. If there was any bias in lesion severity, the
inclination would have been toward on-pump CABG
rather than OPCAB.
Finally, Dr. Kajimoto and colleagues question the
quality of our OPCAB data and, by extension, the
reliability of our study by pointing that “South
Korean surgeons were still acquiring the required
techniques.” We would like to note that our study
was not a registry outcome analysis (i.e., a Korean
registry), as erroneously alluded to by Kajimoto
et al., but rather a single institutional analysis of the
outcomes of experienced surgeons. Our single insti-
tutional study draws on a population of more than
5,000 patients with isolated CABG, including more
than 2,000 patients who underwent OPCAB. Ques-
tioning the experience and expertise of surgeons in
such a setting places a higher standard than that
considered more than acceptable internationally.
The OPCAB data derived from surgeons showing an
on-pump conversion rate of 2% and early mortality
rate of 0.9% can hardly be seen as premature or
inadequate by any standards in published research,
even from Japan. Unless the credibility of our report
itself is in question, which would be another matter,
the confusion of Dr. Kajimoto and colleagues
regarding the details and design of our report uponwhich their hasty conclusions were based warrants
careful re-perusal of the contents.Joon Bum Kim, MD, PhD
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63:2280–8.How to Determine a
Metabolically Healthy
Body Composition in
Cardiovascular DiseaseWe read the recent paper by Chang et al. (1) with great
interest. The investigators observed that the so-called
metabolically healthy obesity (MHO) phenotype was
associated with subclinical coronary atherosclerosis
(CA) in 14,828 healthy subjects. CA was identiﬁed by
cardiac computed tomography and calculation of the
coronary artery calciﬁcation (CAC) score. The
investigators conclude that MHO per se is harmful
and the term “metabolically healthy” in obese
patients is a mere artefact. This interpretation of the
data, however, is arguable on several counts.
In the consensus document on CAC scoring, a score
ranging 1 to 112 is considered to indicate mild risk and a
score of 1,000 to indicate very high risk of cardiovas-
cular (CV) events; a score $400 is equivalent to an
